A membrane proximal domain of the human interleukin-3 receptor beta c subunit that signals DNA synthesis in NIH 3T3 cells specifically binds a complex of Src and Janus family tyrosine kinases and phosphatidylinositol 3-kinase.
The high affinity human interleukin-3 receptor is a heterodimeric protein consisting of an alpha and beta c subunit. The beta c subunit is responsible for receptor signal transduction. We have shown that a membrane proximal domain of the cytoplasmic tail of the human beta c subunit (amino acids 451-517) is minimally required for human IL-3 to signal DNA synthesis in quiescent transfected NIH 3T3 cells. Glutathione S-transferase (GST) fusion proteins of this 451-517 region and another region 451-562 that includes an acidic domain previously shown in other receptors to bind Src family kinases were constructed. Purified Lyn and Lck kinase, but not Fes, could phosphorylate tyrosines in both domains. Adsorption with lysates from the human IL-3-dependent hematopoietic cell line (TF-1) or 3T3 cells and in vitro phosphorylation showed that both these domains were intensely phosphorylated. Phosphoamino acid analysis, however, revealed that the majority of phosphorylation was on serine and threonine rather than tyrosine. Adsorption of these domains with 3T3 or TF-1 cell lysates, followed by immunoblotting, showed that cytoplasmic tyrosine kinases Lyn, Fes, and JAK-2 could also stably associate with both domains; however, Src family kinases are more strongly recognized by both regions than JAK-2 kinase. In addition, phosphatidylinositol 3-kinase from cell lysates was also found stably associated with these domains, but GTPase activating protein, Vav, Sos1, or Grb2 were not.